CCL19 and CCL28 augment mucosal and systemic immune responses to HIV-1 gp140 by mobilizing responsive immunocytes into secondary lymph nodes and mucosal tissue.
Induction of broad and potent neutralizing Abs at the mucosal portals of entry remains a primary goal for most vaccines against mucosally acquired viral infections. Selection of appropriate adjuvants capable of promoting both systemic and mucosal responses will be crucial for the development of effective immunization strategies. In this study, we investigated whether plasmid codelivery of cytokines APRIL, CCL19, or CCL28 can enhance Ag-induced immune responses to HIV-1 gp140. Our results demonstrated that pCCL19 and pCCL28, but not pAPRIL, significantly enhanced Ag-specific systemic and mucosal Ab responses. gp140-specific Abs in serum enhanced by pCCL19 or pCCL28 were broadly distributed across all four IgG subclasses, of which IgG1 was predominant. The enhanced systemic and mucosal Abs showed increased neutralizing activity against both homologous and heterologous HIV-1, and potency correlated with gp140-specific serum IgG and vaginal IgA levels. Measurement of gp140-specific cytokines produced by splenocytes demonstrated that pCCL19 and pCCL28 augmented balanced Th1/Th2 responses. pCCL19 and pCCL28 also increased IgA(+) cells in colorectal mucosal tissue. pCCL19 codelivery resulted in an increase of CCR7(+) CD11c(+) cells in mesenteric lymph nodes and both CCR7(+) CD11c(+) cells and CCR7(+) CD3e(+) cells in spleen, whereas pCCL28 codelivery resulted in an augment of CCR10(+) CD19(+) cells in both spleen and mesenteric lymph nodes. Together, our data indicate that pCCL19 and pCCL28 can enhance HIV-1 envelope-specific systemic and mucosal Ab responses, as well as T cell responses. Such enhancements appear to be associated with mobilization of responsive immunocytes into secondary lymphoid organs and mucosal tissues through interactions with corresponding receptors.